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(57) ABSTRACT 

A robot cleaner, a system thereof, and a method for con 
trolling the same. The robot cleaner system includes a robot 
cleaner that performs a cleaning operation While communi 
cating Wirelessly With an external device. The robot cleaner 
has a plurality of proximity switches arranged in a roW on a 
loWer portion of the cleaner body. A guiding plate is dis 
posed in the ?oor of the Work area, the guiding plate having 
metal lines formed in a predetermined pattern, the metal 
lines being detectible by the proximity switches. Since the 
recognition of the location and the determination of travel 
ing trajectory of the cleaner Within a Work area becomes 
easier, performance of the robot cleaner is enhanced, While 
a burden of having to process algorithms is lessened. 
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ROBOT CLEANER, SYSTEM THEREOF AND 
METHOD FOR CONTROLLING SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates generally to a robot 
cleaner, a system thereof, and a method for controlling the 
same, and more particularly to a robot cleaner, a system 
thereof, and a method for controlling the same, capable of 
directing the robot cleaner to a targeting location easily by 
obtaining geographical information of the targeting Work 
area. 

[0003] 2. Description of the Related Art 

[0004] Generally, Without manipulation of a user, a robot 
cleaner automatically travels along a cleaning surface Within 
a targeted cleaning area While draWing in foreign substances 
such as dirt or dust from the cleaning surface. 

[0005] During the cleaning process, the robot cleaner 
senses a distance to obstacles such as furniture, Walls, etc., 
and alters its direction of travel based on the sensed infor 
mation so as not to collide With the obstacles. 

[0006] In order to ensure that the Whole Work area is 
covered by the robot cleaner, the robot cleaner is required to 
recogniZe its relational position With respect to the Work 
area. 

[0007] Although there have been many studies concerning 
Ways to have the robot cleaner recogniZe the relational 
position by memorizing images of circumstances through a 
camera equipped thereto, due to the considerably burden 
some algorithms for image recognition process, and a high 
possibility of having position recogniZing errors generated 
by changes in the surroundings, the accuracy of the image 
recognition process has not been enhanced, and commer 
cialiZation thereof has been deterred. 

SUMMARY OF THE INVENTION 

[0008] The present invention has been made to overcome 
the above-mentioned problems of the related art, and accord 
ingly, it is an object of the present invention to provide a 
robot cleaner, a system thereof, and a method for controlling 
the same, capable of not only of accurately recogniZing a 
position thereof but also of reducing the burden of having to 
process algorithms for position recognition. 

[0009] The above object is accomplished by a robot 
cleaner that is performing a cleaning operation, Which 
Wirelessly communicates With an external device. The robot 
cleaner, in accordance With the present invention, includes a 
driving portion that drives a plurality of Wheels mounted on 
a body of the robot cleaner, a dust collecting portion 
mounted on the body for collecting dust from a ?oor surface 
Within a Work area, a plurality of proximity sWitches 
arranged on a loWer surface of the body facing the ?oor 
surface spaced at a predetermined distance from each other, 
the plurality of proximity sWitches detect the existence of a 
metal member, in a direction toWard the ?oor surface, and a 
controlling portion that calculates a traveling distance and a 
traveling trajectory by using an output signal from the 
proximity sWitches during the traveling, and controls the 
driving portion so that the driving portion performs an 
assigned job by using the calculated trajectory. 
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[0010] The proximity sWitches include an oscillator that 
oscillates through a detection coil, a Wave detector that 
detects the amplitude of oscillation from the Wave detection 
coil, and an integrator that integrates and outputs a signal 
outputted through a Wave detecting circuit. 

[0011] The proximity sWitches are disposed in a roW along 
a line that connects axes of Wheels, Which are opposed to 
each other. 

[0012] The proximity sWitches are arranged in an odd 
number pattern such that one proximity sWitch is placed in 
a middle of the axis connecting line and the rest of the 
proximity sWitches are placed on either side next to the one 
proximity sWitch in a symmetrical manner. 

[0013] The above object is also accomplished by a robot 
cleaner system, in accordance With the present invention, 
including a robot cleaner that performs a cleaning operation 
While communicating Wirelessly With an external device, the 
robot cleaner having a plurality of proximity sWitches 
arranged on a loWer portion of the body of the cleaner, in a 
roW, and a guiding plate disposed in a ?oor of Work area, the 
guiding plate has metal lines, Which are formed in a prede 
termined pattern, the metal lines being detectible by the 
proximity sWitches. 

[0014] The metal lines are formed on a loWer surface of 
the guiding plate. 

[0015] The above object is also accomplished by a method 
for controlling a robot cleaner, the robot cleaner recogniZing 
its direction of travel by using a detection signal detected by 
a plurality of proximity sWitches arranged on a loWer surface 
of the body of the cleaner, at a predetermined space from 
each other, from metal lines formed on the ?oor surface of 
a Work area in a predetermined pattern. The controlling 
method in accordance With the present invention includes 
the steps of generating and saving a pattern map of the metal 
lines While moving the robot cleaner Within the Work area, 
When inputted With an operation request signal, recogniZing 
a location of the robot cleaner by comparing the pattern map 
With the detection signal detected by the proximity sWitches, 
calculating a traveling path from the recogniZed location to 
a targeting location, and moving the robot cleaner along the 
calculated traveling path. 

[0016] At least three proximity sWitches are arranged 
along a line that connects the axes of Wheels of the robot 
cleaner, Which are opposed to each other, in a roW and in a 
symmetrical manner. The controlling method in accordance 
With the present invention includes the steps of temporarily 
stopping the travel of the robot cleaner and calculating 
trajectory adjustment coordinates, When the detection signal 
is received from the outermost proximity sWitches, includ 
ing any change of direction and straightforWard moving 
direction that are required for the metal line detection by the 
proximity sWitch arranged in the middle, moving the robot 
cleaner in accordance With the trajectory adjustment coor 
dinates, and When the metal lines are detected by the 
proximity sWitch in the middle, continuing the operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] The above-mentioned objects and the feature of the 
present invention Will be more apparent by describing the 
preferred embodiment of the present invention in detail, 
referring to the appended draWings, in Which: 
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[0018] FIG. 1 is a perspective vieW showing an uncovered 
robot cleaner in accordance With the present invention; 

[0019] FIG. 2 is a bottom vieW schematically shoWing the 
robot cleaner of FIG. 1; 

[0020] FIG. 3 is a block diagram shoWing a robot cleaner 
system employing the robot cleaner shoWn in FIG. 1; 

[0021] FIG. 4 is a block diagram shoWing one example of 
a proximity sensor shoWn in FIG. 3; 

[0022] FIG. 5 is a block diagram shoWing the central 
control unit shoWn in FIG. 3; 

[0023] FIGS. 6A through 6D are vieWs shoWing 
examples of metal lines employed for use in conjunction 
With the robot cleaner shoWn in FIG. 1; 

[0024] FIG. 7 is a vieW for explaining the process of 
adjusting the trajectory of the robot cleaner shoWn in FIG. 
1, While the robot cleaner is traveling along the metal lines; 
and 

[0025] FIG. 8 is a ?oWchart illustrating the process of 
track lining adjustment during a cleaning operation of the 
robot cleaner shoWn in FIG. 1. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0026] A detailed description of a robot cleaner, a system 
thereof, and a controlling method in accordance With the 
preferred embodiment of the present invention is described 
in further detail beloW, referring to the attached draWings. 

[0027] FIG. 1 is a perspective vieW of a robot cleaner in 
accordance With the preferred embodiment of the present 
invention, in Which the cover normally covering the robot 
system is separated therefrom. FIG. 2 is a bottom schematic 
vieW of the robot cleaner shoWn in FIG. 1, and FIG. 3 is a 
block diagram shoWing a robot cleaner system employing 
the robot cleaner shoWn in FIG. 1. 

[0028] As shoWn in FIG. 1, the robot cleaner 10 includes 
a dust collecting portion 11, a sensor portion 12, a forWard 
camera 13, a driving portion 15, a memory device 16, a 
transceiving portion 17, a controlling portion 18, and a 
battery 19. 

[0029] The dust collecting portion 11 is mounted on a 
body 10a of the robot cleaner 10, to collect dust from the 
cleaning surface While ambient air is draWn in by a standard 
vacuum cleaner mechanism. The dust collecting portion 11 
can be constructed in many Ways With generally-known 
methods. For example, the dust collecting portion 11 may 
include a suction motor (not shoWn) and a dust collecting 
chamber that collects dust draWn in through a suction port or 
suction pipe (not shoWn) during the driving of the suction 
motor. The suction port or suction pipe is formed to face the 
cleaning surface. 

[0030] The sensor portion 12 includes obstacle sensors 
12a, formed on a surface of the body 10a at a predetermined 
distance from each other, and are used for emitting a signal 
and receiving a re?ected signal, a traveling distance sensor 
12b for sensing the traveling distance, and proximity 
sWitches 12c. 

[0031] The obstacle sensors 12a include light emitting 
elements 12411 that emit light and light receiving elements 
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12a2 that receive re?ected light, Which are arranged along 
an external circumference of the obstacle sensor 12a at a 
predetermined distance from each other and in vertical roWs. 
Alternatively, the obstacle sensors 12a may be an ultrasonic 
sensor that emits ultrasonic Waves and receives re?ected 
ultrasonic Waves. The obstacle sensors 12a are also used to 
measure a distance to the obstacle or to the Wall. 

[0032] The distance sensors 12b may be a RPM sensor 
that senses the revolutions per minute (RPM) of Wheels 15a 
through 15d. For example, the RPM sensor may be an 
encoder that detects the RPM of the motors 15c and 15]”. The 
distance traveled is calculated by the multiplying the revo 
lutions per minute and the time traveled at that RPM. The 
distance traveled may also be calculated by taking the input 
from a distance sensor that counts the number of revolutions 
the Wheels make and multiplying that input by the knoWn 
circumference of the Wheels. 

[0033] As shoWn in FIG. 2, a plurality of proximity 
sWitches 12c1-12c5, also sometimes referred to herein as 
12c, are arranged on a loWer surface of the body 10a, facing 
the surface of the Work area to be cleaned. 

[0034] Preferably, the proximity sWitches 12c are arranged 
at a predetermined distance from each other in a symmetri 
cal pattern, folloWing an imaginary line, such as an axis line 
126, as shoWn, connecting the centers of tWo Wheels 15c and 
15d, i.e., folloWing the axis line 126 of the Wheels 15c and 
15d. More preferably, the proximity sWitches 12c are 
arranged in an odd number pattern, in a manner such that one 
proximity sWitch 12c is placed at a middle point 12f of the 
axis line 126 and the rest of proximity sWitches 12c are 
placed on either side next to the middle proximity sWitch 12c 
in a symmetrical pattern. It is preferable that there be ?ve 
proximity sWitches 12c. 

[0035] Once the proximity sWitches 12c are placed on the 
axis line 126 of the Wheels 15c and 15d as described above, 
the trajectory of the robot cleaner 10 is easily adjusted 
according to the signals from the proximity sWitches 12c, 
With an adjustment unit consisting of orthogonal rotation/ 
straight movement/orthogonal rotation. 

[0036] Preferably, the proximity sWitches 12c used are 
Well-known devices, Which indirectly detect metal material 
Within a predetermined sensing distance in the direction of 
the cleaning surface of the Work area. 

[0037] For example, the proximity sWitches 12c may be an 
oscillation type sWitch that determines existence of metal 
material by generating an oscillation signal of a predeter 
mined frequency, detecting amplitude variation of the oscil 
lation due to an interaction of the metal material to the 
magnetic ?eld that is generated by oscillation. The proximity 
sWitches 12c may each also comprise a capacitance type 
sWitch that determines the existence of a detected object by 
detecting capacitance variation according to the distance 
betWeen the detecting electrode and the detected object. 

[0038] In the preferred embodiment, the proximity 
sWitches 12c are oscillation type sWitches. 

[0039] As shoWn in FIG. 4, the general structure of the 
oscillation type sWitches 12c include an oscillator 12Ck, a 
Wave detector 12Cl, and an integrator 12Cm. Depending on 
the signal sensing ability, an ampli?er 12Cn may be pro 
vided. 
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[0040] The oscillator 12Ck generates a high frequency 
oscillation signal through a detection coil arranged adjacent 
to the detecting surface. 

[0041] The Wave detector 12Cl detects and outputs the 
oscillation amplitude of the detection coil of the oscillator 
12Ck. 

[0042] The integrator 12Cm integrates the signal output 
ted through the Wave detector 12Cl and outputs the result to 
the controlling portion 18 through the ampli?er 12Cn. 

[0043] When a detected object, i.e., metal material 
approaches the magnetic ?eld of high frequency produced 
from the detection coil by the electromagnetic induction, 
eddy current is generated at the detected object (metal 
material). The eddy current is produced against the variation 
of magnetic ?ux produced at the detection coil, and the 
oscillation amplitude of internal oscillation circuit of the 
oscillator 12Ck is reduced or stopped. The oscillation-type 
proximity sWitches 12c detect the existence of the detecting 
object (metal material) by using such an interaction. 

[0044] It is preferable that the metal lines detectible by the 
proximity sWitches 12c are embedded in the loWer portion of 
the ?oor. 

[0045] For example, as shoWn in FIGS. 6A through 6D, 
metal lines 61, 63, 65, 67 are formed on a guiding plate 60 
in a predetermined pattern. The metal lines 61, 63, 65, 67 are 
arranged such that line Width betWeen the lines correspond 
to the detecting area of the proximity sWitches 12c. 

[0046] More preferably, the metal lines 61, 63, 65, 67 are 
formed to shoW exemplary patterns in FIGS. 6A through 
6D under the guiding plate 60, Which may comprise a ?oor 
plate, so as not to be exposed outside. It is further preferable 
that the guiding plate 60 be formed of a ?exible insulating 
material, except for the metal lines 61, 63, 65, 67. 

[0047] The preferable thickness of the guiding plate 60 is 
predetermined and should be Within a sensing range of the 
proximity sWitches 12c of the robot cleaner 10. For example, 
the thickness of the guiding plate 60 is preferably beloW 5 
cm. 

[0048] FIG. 6A shoWs the matrix type metal lines 61 
embedded in the guiding plate 60. In this case, When the 
proximity sWitches 12c approach the intersection With the 
metal lines 61, all the proximity sWitches 12c1 through 12c5 
output detection signals. Accordingly, the intersection can be 
easily detected, and thus, the position of the robot cleaner 10 
can be recogniZed more accurately. 

[0049] The forWard camera 13 is equipped on the body 
10a for photographing things ahead and outputting the 
photographed images to the controlling portion 18. 

[0050] The driving portion 15 includes a pair of forWard 
Wheels 15a, 15b mounted on both forWard sides, a pair of 
rear Wheels 15c, 15d mounted on both rear sides, a pair of 
motors 15e, 15f for rotatably driving the pair of rear Wheels 
15c, 15d, and a timing belt 15g equipped to transmit driving 
force generated from the pair of rear Wheels 15c, 15d to the 
pair of forWard Wheels 15a, 15b. The driving portion 15 
drives the pair of motors 15e, 15f according to the control 
signal from the controlling portion 18 to rotate the pair of 
motors 15e, 15f independently from each other. Each of the 
pair of motors 15e, 15f may be rotated bi-directionally. In 
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order to change the advancing direction of the robot cleaner 
10, the driving portion 15 may drive the pair of motors 15e, 
15f at different RPM or in a direction or speed different for 
each Wheel. 

[0051] The transceiving portion 17 sends data to be trans 
mitted to an antenna 17a, and transmits a received signal 
from the antenna 17a to the controlling portion 18. 

[0052] The battery 19 is mounted on the body 10a to be 
charged by a charging terminal (not shoWn). The charging 
terminal is formed on an outer surface of the body 10a, to 
be removably connected With an external charging device 30 
(FIG. 3). 
[0053] A battery charge level detecting portion 20 detects 
the charge level of the battery 19, and generates a signal for 
charge request When the detected charge level reaches a 
predetermined loWer limit. 

[0054] The controlling portion 18 processes the signal 
received through the transceiving portion 17, and controls 
the other portions of the robot cleaner 10. When a key input 
device (not shoWn), having a plurality of keys for manipu 
lating selection of functions of the robot cleaner 10, is 
provided to the body 10a, or to a remote controller 40, the 
controlling portion 18 processes the key signals inputted 
from the key input device. 

[0055] The controlling portion 18 preferably controls the 
other respective portions of the robot cleaner 10 so that the 
robot cleaner 10 maintains connection With the external 
charging device 30 during non-operation. By maintaining a 
connection to the external charging device 30 during non 
operation, the charge level of the battery 19 can be main 
tained Within an adequate or optimal charge level. 

[0056] After being separated from the external charging 
device 30 for an assigned operation, the controlling portion 
18 returns the robot cleaner 10 back to the external charging 
device 30 by using trajectory information obtained by the 
proximity sWitches 12c during the traveling of the robot 
cleaner. The controlling portion 18 may also use the image 
information memorized in the cameras 13 as supplementary 
information for performing a return to the external charging 
device 30 or to an assigned operation. 

[0057] Here, the “assigned operation” includes a cleaning 
operation or a monitoring operation through the camera 13. 

[0058] When the assigned operation is completed, or When 
the signal for charge request is inputted from the battery 
charge level detecting portion 20 during the operation, the 
controlling portion 18 of the robot cleaner 10 calculates a 
return trajectory to the external charging device 30 by using 
the trajectory information memoriZed therein at the time of 
separating from the external charging device 30, and con 
trols the driving portion 15 to travel along the calculated 
return trajectory While preventing deviation from the trajec 
tory through the use of inputted signals from the proximity 
sWitches 12c. 

[0059] Preferably, the above-described robot cleaner sys 
tem is built to externally perform the operation control over 
the robot cleaner 10, and processes and analyses the image 
continually photographed by the camera 13. 

[0060] Accordingly, the robot cleaner 10 is constructed to 
Wirelessly transmit the image continually photographed by 
the camera 13 to the controlling portion 18, and operates in 
accordance With the control signal received from controlling 
portion 18. The remote controller 40 Wirelessly controls the 
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robot cleaner 10 With respect to a series of operations, such 
as a cleaning operation, a returning operation, or the like. 

[0061] The remote controller 40 includes a Wireless relay 
unit 41 and a central control unit 50. The Wireless relay unit 
41 processes a Wireless signal received from the robot 
cleaner 10 and transmits the processed signal to the central 
control unit 50 through a Wire, and Wirelessly sends the 
signal received from the central control unit 50 to the robot 
cleaner 41 through an antenna 42. 

[0062] The central control unit 50 may comprise a central 
control unit, such as a general computer, an example of 
Which is shoWn in FIG. 5. As shoWn in FIG. 5, the central 
control unit 50 includes a central processing unit (51; CPU), 
a read-only memory (52; ROM), a random-access memory 
(53; RAM), a display unit 54, an input unit 55, a memory 
unit 56, and a communicating unit 57. 

[0063] The memory unit 56 has a robot cleaner driver 56a 
installed therein for controlling the robot cleaner 10 and 
processing a signal transmitted from the robot cleaner 10. 

[0064] Once executed, the robot cleaner driver 56a pro 
vides through the display unit 54 a menu for setting controls 
for the robot cleaner 10, and processes a series of jobs that 
alloW the menu selected by the user to be carried out by the 
robot cleaner 10. The menu includes categories of cleaning 
operation and monitoring operation, having sub-categories 
of menus supported by the product employing the present 
invention, such as a list of Work area selection, operational 
method, or the like. 

[0065] Preferably, the robot cleaner driver 56a is provided 
With a local area geographical information recognition mode 
menu, and When the local area geographical information 
recognition mode is selected, the robot cleaner 10 is sepa 
rated from the external charging device 30 to travel along the 
targeting Work area, and generates and saves in its memory 
geographical information about the metal line pattern, using 
the signal detected and transmitted from the proximity 
sWitches 12c. 

[0066] The robot cleaner driver 56a controls the robot 
cleaner 10 and instructs it to carry out the assigned job When 
it is the predetermined operation time, or When received With 
the operation command signal through the input device 55 
by the user. 

[0067] The controlling portion 18 of the robot cleaner 10 
controls the driving portion 15 and/or dust collecting portion 
11 in accordance With the control information received from 
the robot cleaner driver 56a through the Wireless relay unit 
41. The controlling portion 18 also transmits the image 
photographed by the camera 13 to the central control unit 50 
through the Wireless relay unit 41. 

[0068] During operational controlling, When the battery 
charging request signal from the robot cleaner 10 or opera 
tion complete signal is received through the Wireless relay 
unit 41, the robot cleaner driver 56a calculates a return 
trajectory to the charging device 30 by using the local area 
geographical information of the metal lines memoriZed in 
the memory unit 56, and controls the robot cleaner 10 to 
return to the external charging device 30 folloWing the 
calculated trajectory. 

[0069] The process of controlling the robot cleaner 10 Will 
be described beloW in greater detail With respect to FIGS. 7 
and 8. 

[0070] First, a pattern map of the metal lines is generated 
and saved (step S100). The generation of the pattern map is 
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performed While the user sets up the robot cleaner 10 for use, 
or While the user selects geographical information recogni 
tion mode in the process of updating the geographical 
information. Further, the pattern map can also be generated 
every time the robot cleaner 10 separates from the charging 
device 30. 

[0071] Next, it is determined Whether the operation 
requesting signal has been received or not (step S110). 

[0072] If the operation request signal is determined to 
have been received, a travel path for the assigned job is 
calculated by using the saved local area geographical infor 
mation of metal lines (step S120). 

[0073] Next, the robot cleaner 10 travels along the calcu 
lated travel path (step S130). The travel path is determined 
such that the proximity sWitch 12c3 located in the middle is 
as closely opposed and adjacent to the metal line 65 as 
possible. The robot cleaner 10 travels along the normal 
travel path as shoWn by the imaginary circle ‘A’ in FIG. 7. 

[0074] Next, it is determined Whether the metal line detec 
tion signal is inputted from only one of the outermost 
proximity sWitches 12c1, 12c5 (step S140). If yes, i.e., if the 
robot cleaner 10 has deviated from the normal travel path to 
a position as indicated by the imaginary circles of ‘B’ and 
‘C’ in FIG. 7, it is determined that the robot cleaner 10 has 
reached the acceptable limit of the travel trajectory. Accord 
ingly, the robot cleaner 10 is temporarily stopped, and the 
trajectory adjustment coordinates are calculated for the robot 
cleaner 10 to return to the normal travel trajectory. 

[0075] More speci?cally, if the robot cleaner 10 is at the 
circle ‘B’ (FIG. 7), the temporarily stopped robot cleaner 10 
is turned rightWard by 90° from the normal advancing 
direction (indicated by the arroW), then advanced straight 
forWard by a distance corresponding to the distance betWeen 
the proximity sWitch 12c3 in the middle and one outermost 
proximity sWitch 12c1, and then turned leftWard by 90° in 
the normal advancing direction (indicated by the arroW). 
Accordingly, the proximity sWitch 12c3 in the middle is 
positioned to face the metal line. The trajectory adjustment 
coordinates for a change of direction and the distance of 
straightforWard movement of the robot cleaner 10 are cal 
culated in step S150. 

[0076] In case the robot cleaner 10 is positioned in the 
circle ‘C’ of FIG. 7, the temporarily stopped robot cleaner 
10 is turned rightWard by 90° from the normal advancing 
direction, then advanced straightforWard by a distance cor 
responding to the distance betWeen the proximity sWitch 
12c3 in the middle and the other outermost proximity sWitch 
12c5, and then turned leftWard by 90° in the normal advanc 
ing direction. Accordingly, the proximity sWitch 12c3 in the 
middle faces the metal line 61, and the trajectory adjustment 
compensates for the change of direction and the distance of 
straightforWard movement are calculated in the step S150. 

[0077] Next, in accordance With the calculated trajectory 
adjustment coordinates, the driving portion 15 of the robot 
cleaner 10 is controlled to drive the robot cleaner 10 to 
return to the normal travel trajectory and then to the next 
targeting area (step S160). 
[0078] MeanWhile, in the case of the robot cleaner 10 
being positioned in the circles ‘D’ and ‘E’ (FIG. 7), i.e., in 
the case Where only the proximity sWitches 12c2, 12c4 
betWeen the outermost proximity sWitches 12c1, 12c5 and 
the proximity sWitch 12c3 in the middle receive the metal 
line detection signal, the trajectory is adjusted by varying the 
rotational velocity of the left and right Wheels, respectively. 
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[0079] After the above travel processes, and a determina 
tion that the operation is completed (step S170), the opera 
tion is accordingly ?nished. 

[0080] As described above, according to the robot cleaner 
10, the system thereof, and the method for controlling the 
same in accordance With the present invention, recognition 
of the location of the robot cleaner 10 and the traveling 
trajectory for the robot cleaner 10 Within the Work area 
becomes easier. As a result, the performance of the robot 
cleaner 10 is improved, While the burden of having to 
process algorithms is decreased. 

[0081] Although the preferred embodiment of the present 
invention has been described, it Will be understood by those 
skilled in the art that the present invention should not be 
limited to the above-described preferred embodiment, but 
various changes, alterations and modi?cations can be made 
that remain Within the spirit and scope of the present 
invention as de?ned by the appended claims. 

What is claimed is: 
1. A robot cleaner for performing a cleaning operation 

While Wirelessly communicating With an external device, 
comprising: 

a body; 

a driving portion that drives a plurality of Wheels mounted 
on the body of the robot cleaner; 

a dust collecting portion mounted on the body, for col 
lecting dust from a ?oor surface Within a Work area; 

a plurality of proXimity sWitches arranged on a loWer 
surface of the body facing the ?oor surface spaced at a 
predetermined distance from each other, the plurality of 
proXimity sWitches being capable of detecting the eXist 
ence of a metal member, in a direction toWard the ?oor 
surface; and 

a controlling portion that calculates a travel distance and 
a travel trajectory by using an output signal from the 
proXimity sWitches during the travel of the robot 
cleaner, and controls the driving portion so that the 
driving portion performs an assigned job by using the 
calculated trajectory. 

2. The robot cleaner of claim 1, Wherein the proXimity 
sWitches comprise: 

an oscillator that oscillates through a detection coil; 

a Wave detector that detects an amplitude of oscillation 
from the Wave detection coil; and 

an integrator that integrates and outputs a signal outputted 
through a Wave detecting circuit. 

3. The robot cleaner of claim 1, Wherein the proXimity 
sWitches are disposed in a roW parallel to a line that connects 
the aXes of those Wheels opposed to each other. 

4. The robot cleaner of claim 3, Wherein the proXimity 
sWitches are arranged in an odd number pattern such that one 
proXimity sWitch is placed in the middle of the roW parallel 
the aXis connecting line and the rest of the proXimity 
sWitches are placed neXt to the one middle proXimity sWitch, 
in a symmetrical manner. 

5. The robot cleaner of claim 4, Wherein the number of 
proXimity sWitches is ?ve. 

6. A robot cleaner system, comprising: 

a robot cleaner that performs a cleaning operation While 
communicating Wirelessly With an eXternal device, the 
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robot cleaner having a plurality of proXimity sWitches 
arranged in a roW on a loWer portion of the robot 
cleaner; and 

a guiding plate disposed in a ?oor of a Work area, the 
guiding plate having metal lines formed in a predeter 
mined pattern, the metal lines being detectible by the 
proXimity sWitches. 

7. The robot cleaner system of claim 6, Wherein the metal 
lines are formed on a loWer surface of the guiding plate. 

8. The robot cleaner system of claim 6, Wherein the 
proXimity sWitches are disposed in a roW parallel a line that 
connects the aXes of symmetrically opposed Wheels of the 
robot cleaner. 

9. The robot cleaner system of claim 8, Wherein the 
proXimity sWitches are arranged in a roW parallel to the aXis 
connecting line in an odd number pattern, in a manner such 
that one proXimity sWitch is placed in the middle of the aXis 
connecting line and the rest of the proXimity sWitches are 
placed neXt to and outWardly of the one middle proXimity 
sWitch in a symmetrical pattern. 

10. The robot cleaner system of claim 9, Wherein the 
number of proXimity sWitches is ?ve. 

11. The robot cleaner system of claim 6, Wherein the metal 
lines are formed such that the Width betWeen the lines 
corresponds to a Width of a detectible area of each proximity 
sWitch. 

12. A method for controlling a robot cleaner, the robot 
cleaner recogniZing a travel location by using a detection 
signal detected by a plurality of proXimity sWitches arranged 
on a loWer surface of the robot cleaner at a predetermined 
space from each other and from metal lines formed on a ?oor 
surface of a Work area in a predetermined pattern, the 
controlling method comprising the steps of: 

generating and storing a pattern map of the metal lines 
While moving the robot cleaner Within the Work area; 

When inputted With an operation request signal, recogniZ 
ing the location of the robot cleaner by comparing the 
pattern map With the detection signal detected by the 
proXimity sWitches, and calculating a traveling path 
from the recogniZed location to a targeting location; 
and 

moving the robot cleaner along the ?oor surface of the 
Work area according to the calculated traveling path. 

13. The method of claim 12, Wherein at least three 
proXimity sWitches are arranged in a roW and in a symmetri 
cal manner parallel a line that connects the aXes of Wheels 
of the robot cleaner Which are opposed to each other 

the method comprising the steps of: 

When a detection signal is received from outermost 
proXimity sWitches during the travel process, tem 
porarily stopping the travel of the robot cleaner and 
calculating trajectory adjustment coordinates includ 
ing change of direction and straightforWard moving 
direction that are required for the metal line detection 
by the proXimity sWitch arranged in the middle; 

moving the robot cleaner in accordance With the tra 
jectory adjustment coordinates; and 

When the metal lines are detected by the proXimity 
sWitch in the middle, continuing the operation. 

* * * * * 


